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(54) EXPOSURE DECIDING METHOD 

(57)Abstract: 

PURPOSE: To decide exposure possible to suitably print a human 
face. 

CONSTITUTION: An original image is divided into a large number of 
pieces to measure luminus intensity, the measured data are changed 
to hue value H and saturation value S, and a two dimensional 
histogram of HS is made 100-104. The two dimensional histogram is 
divided into every single peak of mountain 106. To which of the 
divided mountains the respective picture elements of the original 
image belong is judged to divide the picture elements into groups 
corresponding to the divided mountains, an image is divided to every 
each group, and a proposed area is extracted 1 08. Whether it Is a 
human face or not is Judged from a contour of the proposed area, an 
inner structure, a form of a neighboring area, and so on, and 
photometry data of the area judged to be the human face are output 
1 10. Exposure is decided based on the photometry data. 
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(2: 

1 

^a>mm\zts^-mmm^^m\^. ^n^tiiLm^o^^p 
mim 2 ] * ^-wLm9i^»9mm\z»m\yx^m 

\znm^^m\z^»:htmz. ^Jtt<ommz:^^-m^ 
xmiR^nitmm<r>^-^^mwm9i'T-^ ii\.xmm 

[0 0 0 1] 

Bm,^«^\zisi^r^^^\z^mr^s Kmo^momm 

[0 0 0 2] 

[0 0 0 3] ^^x\t. ij^-y ^ )vi:,(ommm^(Dm 
aiu, z,(om\hvitmm5'-^\zmz5\,^xm(r>^tmiE 

LTti. 4^ffiBS6 2- 1 1 54 3 0-^^«, 4^ 
2-1 1 543 1 4$W9S6 2-1154 

3 2^^]^^. 4#ffiPg6 2-1 8 94 5 6#^^. 
6 2- 1 8 94 5 7"^^«, 4#§iBS6 3-1 3 8 34 0 
^ii^ffl. ^BBP36 3- 1 7 8 2 2 2^^fflfc:SB«co'bco 

[0 0 0 4] L.ii^vtitii^. ±f3«Ee*oa^-e{i, ir« 



(f*MT4- 3 4 6 3 3 2 

2 

[0 0 0 5] i|*a5Ba5 2-1 5 6 6 24#^a. 

»rePS5 2- 1 5 6 6 2 5#^^. »§BBa5 3-12 3 
3 0#^«. 4$H0S5 3- 1 45 6 2 0^«. f^ffiBS 
53-145621 -JJiiaE, 4$MPH 53-145622 

■^^^tctt, m^T'-^^ttfflf SJ:tK:<koTAi»0 

ttm^Ms^K m . G m) . B (w oz^\z»m 

tm:^vx\i>^ftib. mm. wm^(om& 

-*#-eau^ Ui/^S'^-c* o T t) 7 ;i/ AStr ckt) ra 
y'-:$^^mmmzmmx€f3i^^;i^fi^;s£>^o m\z. 

^) it&. ^m^iim^>hm<ommy'-^^^»}m\zm 

[0 0 0 6] ±fd<oytm^f>m^^tiiz^^x^^^^ 
mM^^i»9:'r^fi.mz\^. ytm^miE^fr^xii^^m 

m^fl-, i'>^xy'>^izizw}r^^ffi. 
^mmz^r>x^mmri. ^^^a^^^w 
mib^mcxhmmytt^j«im^it>>\z^^x&mm^, ^ 

fc, ^*^«5(^AX^tl3«,So#a#ttfl:t=:ff£Vi»^;i 

•&5fc*t*^, ^r>x. 5m<r>^^\zr:>^^xm0.m^^& 
i.xytmmiE^ff^(7>\tmmi^^^o ^it. wzmm 
iEi^^±\zn^rttiyX^mm^:^<D^<Dm^'^7t\t 

[0 0 0 7] ^^m\t±mmmj^^M^r^it^\z^'^ 
n^h<Dx^ :^^y^ )irA^<D:f3^-mmm^^Am<r> 

[0 0 0 8] 

[iifiis«wr*>s:i«)o^®] ±mm^^m^^ft^ 
x^mm^^^. »^i&x^'»yt(0 3&\z^Mi^xm^ 

tiy-^Mm»<D^mm^^»m^nrc\h<DEti\zmr^fi^ 
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(3) 



-346332 



[0 0 0 9] ^ft. fs^m2<D%mit. *5-M®«& 
^»mm\z»mvx^m^^^yt. mtRx^nytiDs^ 
\z»miyTmytL. mmz^r)^^nfty'-^\z^'^v^ 

hx^^m* ^^m-^nftihizMs^T^mizmf^ ^* 
mo>(>fs.< L^i-^^miRvxwR'^nitimcoy^^ 

[0 0 10] J:fB*^5ITia«ia£aR'r-5i:€fr, 
[0 0 11] 

[f^ffi] 1 oa^g-CK, ;^^-iS®»S:*«tir* 

xm^Vs mmz^y)%i^tiftTi'-^\z^':3^^x^nm. 

7=-:$' ^mm-^ tf)tx^ 
[0 0 12] y^)i'j>.m'^^mm<o^it. fmm<t. y 

X hif^A±<Ditntfi^t)^:^\i'xmm(o&mmz^^ 
xi^^n^m}tmi¥^n^if>^:hy-mm»(o»9mm 



[0014] m»0^mmxi^^>^mmm<D&mifi. <t& 
^0}i:x.hifyJ^\z3^^\,>x:^y -mm*^»mT^ 

*AU 'fe««JtV^««0 2»:7ctxh^^A&:^^ 

A, rc^>2ifc7CfcXh^^A^lIjfelCiJ«!lLT±SBt|^ 
<i:t>l':3£a^UT»IR®lfe7^5'€»fflU fttfl^f 
[0 0 15] fiffi«a:3^ft«t$^V^T(.^ 

iEi^xi^xh^mm^v'-^^ibur^zitfiix^^. 
20 [0 0 16] Aft^*€r«jrrsi^«cst>^@^n«. 

;tft«?0«Aft<!Dai;O^5;^^&«»fU Attc?>Mi:*IWSn 

*bV5. cc^)«^, »*JKl<^^W<Z)J;5fcfe«filt^2 
^7CliXh^^AlcS^^iTi|^M«5"-^. T;S:t>'fe 
A(ftCD«cD7^-3^*fflffi-r-6^:it)T€r«**. tS*:W2 

\zik^\^xK^<jm(o^''^^im'r^^h^x^^. 

^0 2;*:7ct:X hy^Afc36^t.iTA«l<Dlfi07'-:5^& 

[0 0 17] ^mmm^T-^ hx^x^^^^'f- 
Kmom^n'f-su^x^^x^^^^. 

[0 0 18] 

SID-^ 1 2 <£fi^TVi^»o IRiSlD-^ 1 2 {CcJ;-c»T« 

j@l$n^*9-*;<f:7^;i/A 1 o<oT*(ct^, %m\ 
4, W^7'f;i/r$^^(^fe«iE7^;i<;5^i 6:fea:zm«3i? 
iy^^xi 8*t||i-B^j$nTv^5o %my^}\^h. 
1 o©±*ict*. :^:^f:7>i^;VAi 0S]lifiU/i3te»^2 
;*ffn](ciJ'iETs^fi^:/UXA 2 0 3&tiE®$*iTVi5a 

li. i^3te¥^2 2. :/^^;?5^e^^^;/3'2 3Rr;;?t;^- 

^-/^- mmm zAtrnxz^m^tu w^o^^mi. 



—329— 



(4) 



«r^¥4 - 3 4 6 3 3 2 



6 



C«A«2 5 6 X 2 5 6iSiS5) tC5>9J UT#®«SR 

c*> . G «) . RiXB (fir) (Od&\z»mvxm^ 

t^. CCD-i :^ — i^±>D-2 S]t. CCD-i ^—i^± 

CA/D) SClftS3 2^^M'rCCD'1'p(";?^>1>-<?5 
«KSIIjE>^0 3 X 3 -7 h U y XIsIS» 3 4 fcfiS»$nT 
liS, 3X3Vh>Jy^^X|5rB3 4», KTTRwrs 

jjtrs¥J^«fl^adWi!«3 8^^M.TiaiE»3t«fMHpi 

4 OF^. 'a*iiE7-^Jl/;$^*«»*r<6 H^-f A4 2 ^rfrb 
[0 0 19] *(C2f:*J6W<DfP^&I8WrS« 1 4 

>^UXA2 0(ci^T5^B2$n, a*3t1fc*2 6&:frL 

i^:/^s^i'->vty5^2 3ttKi;snTii«»o 

tC<toTCCD'f ;^-5?-fe>'-y-2 8tt, 1 

L= (R + G + B) /3 
S = l-niln (r'. g' 
H=H' ^2? i 
Itf^V. R, G, B|JH3 0 3^^7cfiffi«fw^-r<fc'5(C 

^m^'T--^^. m i n ( ) ( > F*3CDl&lfi[<D«/^ 
^a, r' , g' . b' «r' -R/L, g' =G/L, 
b' =B/L£S'r. ^>iH' tt^^iCO (4) ^T#Ae» 
Pi (Iti, R. G. BCD^-^CDIO) «03<^P 

[0 0 2 2] 



*i«fliS3 0T«<i$tlfc^A/DSiftSg3 2T7^i?^';V 
®#fcS!a$n* 3x3ThU:yi^XliI»3 4T'1'j>^- 
xi:>i?-©«6S«iE^*fTt>n> M«tfil5l»3 6 t^nWk 

«tt;fc»SU »a:«€$nfc85tt<DR. G. B3fia 

U A4 2 S::frbTlS«j£7-f 1 6 SWW^ 

^t^fcy^^y ^^->^ 2 3 ^WBIL'TjBI#ft€ff 

c 0 0 2 0 ] H 2 i3:ffi«mEr»& 3 6 J: ^mmm)v-^> 

fT5. '^<O7.'ry^l0 2^\rrU<r> (1) - <3) ^ 
\Z^^XK. G> B3ftffl3t?"-iS^^H CftjfaflO , L 

[00 2 1] 



5^? 



b' ) . ■ 

H$ t»Cl] 
H ' = 



(1) 
(2) 
(3) 



P I 



^ t 8 n 



C4) 



[0 0 2 3] ftftV. 
[0 0 24] 

[i»:2] 



2 (R-L) « + (G-L) « + <B-L) * 



6L CR^L) ' + (G-L) ' + (B-L>» 



[0 0 2 5] :^r'V':flOAXn. ®4 (l) fc^fJ: 40 

^i5?S:2;fe7Ct:;^h^5A^aiflttr5>?l| 
fr^. J*:OA-ry:/l 0 8Tri5^^;:^:^U>y$n;t2 



?^c««<DR. G. B3fe^SiJ>fe^-^5^^tb*-r$. -tU 

x5^y:/i 1 2\z^\i^x±u-^<DmnmmTvit 

[0 0 2 6] :k\Z. ±gaX5^^^:/l 0 6--! 1 0(3!)P«B 

Ts'rv^l 2^\zi^\^x^i^mixmsmz^\\x 

04T«Kig*ffl*J::-r^:/i:!* 1 n v^gWffi«*i£i:U 
yt. XT-y:/! 2 2TJSH?«fiJ®;>sfe-S?5ii5;5^19J»fr 
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(5) 



*f5^¥4-3 4 6 3 3 2 



8 



l-4 0W-^€:f*U;/t4':3Oaj^«;$i^^/.i; 



[0 0 2 7] 2 6T}i, 2i*:7ct;^h^^ 

^ASX. Y«ltca:l^^ii:T*-^15fe7CtXhry^A$ 
fPjSfc-r^o 134 (1) ©MTti. XtttifiS5-r^*fBl;&^ 
eS^tl. 2 0fflF#«r#Ufcaj;&tfi;feoT^A-5fc86 
X«fcaViT(75 1^^h^hif^Alr5i. ?5^3*#L 

oiiji&^^tu YWti«rr'5:;^i«5&^e^si:i-4(D^ 
^$#Lfcaj*ta;&:oT^;?t.<&fede)Y«fC':3ViT<^) 1 

rf\ 2 STttv (5) *fCJ:oTtXh^'^A&ff 
«MftH (a) fc^ftUC^jWKMtfcfcSn^V^TXttfr 

[0 0 28] 



H <a) =3: 



2 f Ca) -f (a^x) -f (a-x) 



<5J) 



(a) (iXlft>&f^coM 



CO 0 2 93 It.ni,. f 
fi) d^aCDi:€roDil«», 
5* 20 

[0 0 3 0] tts.it>^. ffFfiffHRH (a) <D^i^ffiTi£ 
fflE^ffirajftH (a) (D¥^ffiT£(T<D«ffi |g 

H Ca) &^8e)^t0co«[«T^-r<fc'5tc;5:5». 21 COW 
^re»H (a) 3^^&Ogf?^lr0iLTO^^«T£^T<O« 5t? 
HHI^ma^tv O-v 1, v2-'v3<DttfflT*<5* d 

O'^v 1 TJia V 0 = V 0» tfifflv 2'-'V 3Tl^a V 1 
T^^D, avO*tS««a:L.r, a v 2;0«*?t UT^><f:^ 

[0 0 3 2] 3 OrttXtttCC^tiTOtX K 

^ A CD a4<0lffl t) tfi b i: [^^0:3^fe-C YlrttC-r^ I iT09 1 

'fe«ffiRat^Kffilc:?l^TcD2*7Dt;=^ 
h^^^AJ&ieajCO«I?3aL'Sff'5. 04 (1) C0««E 

CO 0 3 33 5*:oD;^5^!y:/i 3 4TJ^, 2^*:7ctxh5?^ 

tC:^«^TX'7^y:/l 2 A-^T^y-V^r 3 4*|ftl33l 
■r. 04 (3) cr)««E2tt. ±SacDcfc5tCLT-®Dfcb 



CO 0 3 4] ^koT^y'vrfx 3 6Trit. -^ow$n>h¥ 

[0 0 3 53 SI7l3:®2©X5^:yyi 0 8iD^3ffl&5^r 

n>5:#i»omox«*rfiico«fflxR (04 (s) ) jttf 
ym5^(r>mmyK mA o) ) s^«oaj«c*><r 

if^ff^hmz. «fflXR. YRTH^nfcteHfcMU 

\Z'r>no>^'t^. 04 (2) ti, MiS<feSdi>iRlL:fe 
4 (1) CO. ^#l-4S^Lfcm»C0LUtC-&^nS® 

m\znmi.x\f^^. 04 (1) -t^n\zm-tio>mzmvx 

ViS®5fe;&t0 4 (2) TttS-5^i«fiC^>«lI$nTVi«> 
75^ ^tlf3:04 (1) Tti*ttcr)LlJ<^)e«MISHRlC^ 

mmm^n'^mmxi^^iA. 04 (2) x\tm!i^ifi^ 

[0 0 3 63 '^OXy^v^l A2X\X. 4>a$tlfc«Si« 
UV^J^^frVi. X5^:y:/14 8'C^iiS-&*UTViS« 



—331— 



(6) 



WS8¥4-3 4 6 3 3 2 



9 

CO 0 3 7] H8tt;^5'u;P'l 1 ow^tts^-rtio 

d. 

d. = 

d t>4i *~ d Bi • 

CO 0 3 91 Zt«b, 

dual '.fmiH&kmmm. ii£tt\immm 
dmio -.imp^fmm&m (^it\mmm 

ds : -f;<-v>*>-!J-«)7JP;^^r-;l.jSUS« 

d : mmammm {^ttamatm 
dr -.mmMmmm i^ituwmm 

«. . Tlql€ffili«t. 

ffiiift^) izs^r^s. BWimcoismmm r (?) so 



JO 



5. 

CO 0 3 8] 
CK4] 



(d -d... ) 



(6) 



C0040] 
CScS] 



<7) 



CO 0 4 11 
CO 042] 
CSC6] 



1 



Z S f (X, y) • 

'p fl » y 



ZEg (X. y) 



a, = { Cf (X. y) ) » 

s « r 



Z E ( f (x. y) ) M 



(7. = { 



EE Cx, y) ) • 



— E E (g (X, y) ) « } 

•T* fi » y 



to 0 4 3] T«®«£D*¥. Sa:7^' U^<D 

(X, y) ummm^. g (x, y) 

[0 0 4 4] -e-UT. Xf^yT^l 6 6fc:feUT±IB#a 



50 



[0 0 4 53 -hiarJiA^^t^ffi^^S^^O^O^^^rfr-S^tiae) 

[0 0 4 63 Pi«f (x, y) © (p + q) 

[0 0 473 
[»73 
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[0 0 4 83 fti^U 
[0 04 9] 

[«:8] 



X = 



m 04 



y 



□3 00 



(7) 4$gS¥4-3 4 6 3 3 2 

11 12 

[0 0 5 1] 

[K9] 

77 = — r 

(/too) ' 

[0 0 5 2] 
10 ItfEV. y= (p + a + 2) /2 
p + Q=2, 3, 

= 1.2, , 7) *t»ta;3Fn^. 

[0 0 5 3] 
[»1 0] 



(P> q= 0. K 2 ) 

[0 0 5 0] tftltf, Mi:^mK><DlEmif^tlfi:±>h* 



0« = C V a« - 3 JJ 1 t)C 77 I ft+ ii) C( J7»c+77is) * - 
3(^ji+77o9) + (3;7«i-7?oi>(77bi+!7o8) X 

= (3 77 II - 77 o»)( 10 + ?7 i»> ( (77H+7712) " - 
S( 77 ai+ 77 o»)*D +(S7? 7? «*)(77 E,+ 77 os> X 

CS(778o+ 77 Jt) ' - (3?Ji+7?«,) • 



[0 0 5 4] SB*SMI8«Rr 

[0 0 5 5] 
mi 1] 

Rr =22f (x. y) f (x + s. y + t) 



^.[0 0 5 6] ^VT. a^^W^^K'ffllSJi^OST^ 

[0 0 5 7] 
[«fcl2] 



X# ^X£f Cx. y> f Cx-hs. y+t) f Cx + u. g + u) 



★</^4 2iCtb:^t*So K7-r/^4 2WajE»3tfiEi 75^ 

^flr^n>hD-;vfiaS:«ljLUTi«^:7-f;^^i 6^«f 

[0 0 5 9] 



[0 0 5 8] 3ai£S3^Mtf-£c@»4 o(^. mmm^ms 
t^i^wkmmnm^ 3 s Tnjjr^nfc 1 ^^©irM 

¥^ift«Di (1=R. BtD-5-60Vimd>) 

I. .El =LMi -CSi • (DNi -Di ) +PBi +LBi +MBi 
+ NBi +Ki +Kj - (8) 

[0 0 6 0] LM : »^;^D-:/|R»T^O, ^:<fcoa [0 0 6 1] C S : ^:ffommmzmiS:'^tift:^ 7-7^ 
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(8) 



Wm^4~3 4 6 3 3 2 



13 



14 



to 0 6 2] DN :«J|l*:^iaSfl|. 

[0 0 6 3] p B : »«P;^^-^-/t-le:*fr^«iE/< 

[0 0 6 4] LB : a«Pai«'l^>Xfc»-r<5. «iEl^> 



[0 0 6 5] MB : T'U > h^ScO*«i-1^'^-/^-S« 

[0 0 6 6] : ^ijy ^ JVAO^mz^-oX^^^ 

[0 0 6 7] Kt iti'y-miSA. 

[OO 6 8] 
[»13] 



5 



3 



> +K. 



[0 0 6 9] CC^. K. . K> tt^R-T^D. FDlS 
[0 0 7 0] ^1t. ±12 (8) ^<D«JS*liEfiKi 

(Ka ) I =K« { (FD. - 



[0 0 7 1] 
[ft 14] 
FD. H-FDo +FD. 



S 



- CDN. - 



DN» +DN9 



) } 



[0 0 7 2] ;tfc*U Kc w;«ft-c«&-&. 

[0 0 7 3] ^\Z. ±32 (8) S;0«g|«jEaKi , ;?t7 

«iE*tU (8) ^<OZf^}>Vn^(0^nmMT>i ^ 

[0 0 7 4] ^^mmi^\t. «i«co*i«Rt^f*?a5«i£s 5^? 

[0 0 7 5] :;^(:JC4:%§lO|g2*J6^|&ffi?g'r-5c 2lc^ 

ifi0Utt> x-T^y:?^! 0 8Ti*tti$n:t««^*^<;o#>i!rtc: 
^a@^i^co-9-fX0[>2 5-10 

0 %(Dwm<ommi^ibm'^nx\^^^is^m'^mmr^zih 

flaJS^<^)Mai:ra— ffi«|(DP1©ltSO 5«$^^^:T-5<e 

mh^^. m»9!m^m}nxL^^m'^\t. ^ 



*fi«*t#^5f ^a-g-tCfiXT^ryr/l 7 2T>^^ 
[0 0 7 6] }k<07.y'y:/l 7 4TfJ^. ^BffiJ«tailtt 

^^o^^w^ffr-s ::t\z^DA^ois^<^mmmta^nx 

35o±T^fSjk:^?«fe-r*« t^tcKtciiiWiLTViSc^ 

5&tt»jfeT*^'::>±T#^^SW»r-r-5 d^fc:^ 0 A1^ 

Tfr^. -eUT. A((ferco^lc^i6:r^®*^^t?lF«E-r-£)i 

[0 0 7 7] 'A<o7.^-jyi 7 Hx\t&rf(o^^^mm 
'r^z,t\z^r)mmi!)^mErr^it}^^ti^mm'r^. 

r^mmzz:>\^^xz(Dmm<Dmm^t. ^mmmttDm 

mEmiA<D^^i&t&mmmzm^'r^miigt<D^^m^ 
& m mii^\zmmr^mmomsim^it\mmmifi& s m 
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(9) «rg8¥4- 3 4 6 3 3 2 

15 16 

[0 0 7 8] ;^^!y7^i 8 vv^v. mJ^y^y 7.irv:f2 0%oWfiifi^iS,<ot^uy^'r^:f:f2io\z 

^n.X'ry^fl 8 4{C:fel.iT7^^Fb m^V^tfT, [0 0 8 1] *:^SfiWr», aB««cDif^«^3&i6W;^ 

?5:i:^ttX5"!y:?^l 8 6-e:7^5^F, , 7^5^F> RIX [0 0 8 2] Bl 1 IIJT'U ^^^^^tttr/U >^^:/a-fe!y 

snfci:^«fte«««Aft©SlT**^ttlWUTXp^ $*-rt)CO-lfft-6o HI l^C:feViT0l^^^*r 
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